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ABSIBACT 



I^esigned to meet the job-related metric measur^e^ent ^ 
.needs of l)rca4cast announcing students, this instructional'' ^^kage is 
one pf five fcr arts and humanities occupations cluster, part of a 
sft of 55 ^packages for metric instruction in diffexent Occupations.* 
The package is intended for student;^ who already know the 
occupational terminolcgy, measurement terms^ and tools currently in 
use. Each of tie five units'* in this instructional' package contains 
performance objectives, learning acrtivities, and supporting 
information -in the form of t^xt, exercises, and" tables. In addition, 
s,uggested teaching techniques are included. At, the' back of the 
package are pb jective-b^sed evaluation items, a page of answers tp ^ 
the eierc^sei arid tests, a list of ma trie materials nefeded for the 
activities, rjbferences'/ 'and ^ list of suppliers. The material, is' 
^esi^^ned to accom.modate a Variety of individual teaching and leariiing 
styles, e.g., independent s'tudy, small group, *or whole-class ^ ' 
activity. Exercises are intended to facilitate experiences with 
measurement instruments, tools, and devices used in th^s occupation 
and joi3-relat€d task^s of estimating and measuring^ Unit I, a g-eneral 
i^itroductioii to the metricT system of f measurement, provides infqrma^L, 
hands-on experiences, for the students. This unit enables students to 
become familiar^with the basic metric units, their symbols, and 
metdsurement instruments; an^to develop a set- of mental re'f^rences 
for metric values. The. metric syst'eiii |of notation also. is explained. 
Onit 2 provides tjje metric' terms \hich 'are used in ^this occupation 
and gives experience with* occupationa^l- measurement task:^. Onit 3 
focuses on job-related metric eqnaivaifents and^ their relationshi-ps- " 
Unit provides experience with recog'Mzing and u.sing metric 
instijuments and tools in- occupational measurement tasks. It also ^ 
provides experience ip comparing metric and customary measurement 
^•ruments. 0ni,t S.is' desfgned to give students oxjactice in ' 
^ arti^g ^stoma^ and metric measurements, a sxil,l considered 
e r ul du'rin'g the transition to metric in each occupatlton.' (HD) 



Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every 
effort, to obtain the. best copy available. Nevertheless, items of marginal reprodudbiUty are often encouAtac%d and*this affMts ttie 
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TEACHING AND LEARNING 

THE METRIC SYSTEM - 

■ ■ I ■ ■ 

This metric instructional package was designed to meet job-related 
metric- measurement needs of students, To .use this package students 
, should already know the occupational tehninology, measurement 
terms, and tools currently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested, 
in-classrooms in different parts of the United States, and revised before 
distribution. ' . ' * 

■ ' Each of the live units of-lnstruction contains performtince objec- 
'tives, leaiiiing. activities, and supporting information in the form of 
text, exercises, and tables. In addition, suggested .teaching techniques 
are included. At the back of this package are objective-based evaluation . 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 

Classroom experiences with this instructional- package suggest the 
following teac|iing-learning strategies: 

1 Let the fi)[st experiences be inforipal to make, learning the metric 
system fuj.' 



2. Students |am better when metric units are compared ,to familiar ' 
objects. Everyone should learn' to "think metric." Comparing 

^ metpc'unib to customary units' cgn be confusing. 

3. Students will learn quickly t'6 estimate and measure in metric units . 
% "doing.'? ' '( ' 

4. Students s|ould have experience with measuring activities before 
V getting too^much information. 

5. Move through the units in' an order which emphasizes theifim- 
, plicity of the metric system (e.g., length to area to 'volume). 

6. . ' Teach or\e: concept at a time to avoid overwhelming students with 
too jiuch materiak . i 

Onltl is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic metric 
units,' their syiiibolsi and measurement instruments; and to develop a 
set of mental references for metric values. 'The metric system of jiota- . 



' Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement 'ta|cs. 

Units focuses on job-related metric equivalents and their relation- 
' ships. . • ^ \ - ■'. 

Unit 4 provides experience' with recognizing and usinji metric 
. . instruments and tools in occupational measurement ^ks. It also pro- 
vides experience in comparing metric and customary niieasureinent in- 
struments, • , ' . ' 

Units is- designed! to give students practice in converting custom- 
ary ind metric measpments. Students sRould learn to "think metric" 
^ and avoid comparing customary anpietiic units. However, skill with 
conversion tables will be useful mng the transition to metric in each 
' occupation. ' \ . 

'Using These Instructional Materials ' ^ v 

This package was designed to help students learn i core of knowl- 
edge about the metrif system whjch they will use on the job. . The 
exercises^facilitate experiences with measurement instruments, tools, 
and devicfis used in this occupation and job-related tasks of estimating . 
and measun{ig. ' - ^ j 

This'instnictioral package also was Resigned to accommodate a^ 
variety of individual .'aching and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example; the 
information sheets may be given to students for self-study. References 
may be used as sujiplemental resources. Exefcises may be used in inde- 
pendent study, small groups, or whole-class activities , All of the 
materials can be expanded by the teacher, 

, ..Gloria „S Cooper 




Joel H, 
Editors 



lagisos 



Thij publication was devdoped pursuant lo contract No. OEC-0-74-9335 with the- 
Bureau of Occupational and Adult iiiKim. U S. Oepartnfitnt oi Htalih. Educa. 
tion and Welfare. However, the opinions expretiei^ herein do not necetsvily 
reflect the position or^policY of the' U.S. Office of Education and no official 
endorsement by the U.S Office of Education should be inferred. 



UNIT 




1.' 



2. 



3. 



6. 



SUGGESTED TEACHING SEQUENCE 

,/ 

/ 

These introductory exercises may require 
two ot three teaching periods for all five 
areas of measurement. 

Exercises should be followed in the order 
given to best show the, relationship 
between length, area, and volume. ' 

Assemble the metric measuring devices 
' (rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

Set up the equipment at work stations 

- for use by the whole class or as individii- 
afized resource activities. 

nf e the students estimate, measiire, and 

- record using Exercises 1 through 5. 

Present information on notation and 
make Tabje 1 available. ■ 

Follow up with group discussion of 
activities. 



♦other scliool departtnenU may have devices which ' 
, . caii be used. Melric suppliers are listed in the reference 
, section. , . . 
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OBJECTIVES 



The student will demonstrate these skills for the Linear, Area, Volume or Capacity ^ Mass, 
Temperature Excises; using the metric'tenns a;id measurement devices listed here. ' 



4^ 



SKILLS 



1, 'Rpco^nizr ind uif thf 
unit ind itiiymbolfor: 

2: S«lKt,uM. and raid thi 
. ippropriitc mimring 
initnimenti for: 

3. Stitcorthows 
phyiicil refcrenct for: 



4. ^tinixLe within 25% 
oftheiclu||^eMure 



Bead correctly 



, EXERCISES ' 



< LiMir 

' (pp. 3 -4) 



millimetrf (mm) 
cfntimttrr (cm) 
metre (m) 



'height, width, or 
length orobjecti 



metre itick, metric 
tipe meuure , ir}d 
metric niteri 



Arfi 

(pp. 6 -6) 



Volume or Cipicity' 
(pp. 7 -8) 



iquire ^ 
centimetre 
(cm^) 



iquira 
metre 



the irai of 
1 given krfice 



cubic centi' 
thetre ,(cm^|[|| 

cubic metre ' 

litra (I) ' 

•millilitre'(ml) 

( 



cipi^jty of 
contalneri 



meuuremtnti < 
on griduittd 
^lume rai^ur 
ingdevicM ^ 



Miu ' 

(p|f.9'10) 



^ IWipihturi 

(p. 11) 



r<m ' (g) 

kilogram (kg) 



themauofobjecti 
in gnoil ind kilo- 
grami 



I kilogram icaie 
and a grim Kile 



degree Celtiut 

('0 ■ ; - 



the,ter}peraiurf of 
the air or a liquid 



A Celiiui thermometer 



RULES OF NOTATION 
I Symbols are not capitalized unlessihe unit is a proper name .(mm not MM). } * ■ 

2. Symbols are not followed by periods (m no( jn.). ' * '? . 

3. Symbols are not followed by an s for plurals (25 g^of 25 gs). , 

•4. A space^eparates the numerals fron\the unit symbols (4 1 «oMi). ^ 1 

5. Spaces, not codims, are used to separate large numbers into,groups of three /T 
digits(45 271 kmnoM5,271km). . .( ■ , . i ^7 

^y^irn precedes the decimal point if the number is less than one (0:52 g not .52 g). ' v 

7. - Litre and metre can be spelled either with an^-re or -er ending. . 



T— T 



.Information Sheet 1 



.METRIC ONITS, SYMBOLS, AND REFERENTS 



Quantity 



Length 



Area 



Volume'and 
Capacity 



Mass 



Metric Unit 



millimetre 



centimetre 



metre 



kilometre 



square 
centimetre 



square ftietre ^ ^ f 



hectare 



litre 



cubic 

centimetre 



1 . 



cubic metre 



milligram 



gram 



kilogram 



metric ton 
(1 000 kilograms) 



Symbol 



mm 



cm 



m 



km 



hi 



cm 



mg 



kg 



t ^ \ 



Useful' Referents 



Thio^nessofdime or paper 
clip wire 



Width of paper clip 



Height of door about 2 m 



12^n(unute walicing distance 



Area ofthisispace 



jAiea . of .card .table .tQD. 



Football field including sidelines * 
and end zones'/ - 



Teaspoon is 5 ml 



^ A little more thapl quart 



Volume of this container 

r 



A little more .than a cubic yard ' 



e seed about 10 mg, grain of 
salt, 1 mg 



V Nickel about 5 g 



Webster's Collegiate Dictionary 



Volkswagen Beetle 



t 
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Table t-a 



METRIC PREFIXES' 



... •..) 



Multiples and 
Submultiplea 



• 1 000 000:: 10* 



1 000 = 10: 



100=\10 



10 = 10' 



,0 



Base Unit 1 = 10' 
0,^=10 
0.01 = 10 
[ 0.001 = 10 



■2 



■3 



0,000001 = 10 



-6 



'i^rerizei 



me^mTg'a) 

ki|o(lti/5^^ 
hecto(h?k'to) 
deka (dek^a)^ 



deci (des i) 



centi (siSn^ti) 
milli (mili) _ 
micro (mTlcro) 




da. 



d 



c 



Table t^b 



LINEAR MEASUREMENT ACTIVITIES 
M^etre, Centimetre, Millimetre , - ' 



i 



1. THE METRE (m) .. 

A. DEVELOP A FeSunG FOR THE SIZE OF A METRE 

I Pick up one ot the metre . * 
, stickHnd stand it up on the 
floor. Hold it in place with 
one hand. Walk around the 
. . stick. Now stand next to 
the stick. With^our other 
S hand, touch yourself where 
the top of the metre stick 
comes on you. 



THATISHOWHIGH.AMfeTREIS! 



2, Hold one arm out straight 
at shoulder height. Put . 
the ipetre stick along this 
arm uritil the end hits the 
endof your fingers. Where 
is the^^her end of the 
metre stick? Tobch your- 
self at that end. 
/ 



J THATlSHOWL0^GAi\ETREIS! 
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V 



3; Choose a partner to stand 
at your side. Movenpart ' 
so that you can fiut one 
end ofa metre stick oh ' ,, 
youf paftner's"'sh()ulder 
and the other end on 
your shoulder. Look at 
the space between you, 



THAT IS THE WIDTH OF A METRE! 




B. ' DEVELOf YOUR ABILITY TO ESTIMATE IN METRES 
' Now -you will improve your ability to estimate in me(res. 

i 

Remember where the length and height of i metre was on your 
body.. ^ 

For each of the following items: 

» 

Estimate the size of the items and write your estinme\the ■ 
ESTIMATE column. Measure the size with your metre strck 
and write the answer in the MEASUREMENT column. 



Decide how close your estimate w^s to the actual measure. |If 



your estimate was within "25% of the actual measure you are a 



Metric Marvel.'' 



1.. Height of aodr knob 
from floor 

2. y^htofdoor. 

'3. Length of table. 

4. Width of taWe 

^ 5, Length of wall of 
•this room 

. 6. Distaoce from 
you to wall. 



^ How Close . 
Estimate Measurement Were You? 
(m) (m) ' 




. ^ ■ Exercise 1 



IL^E CENTIMETRE (craj^ ^ 

^ Tflfere are 100 ppntimetrMiironp^metre' If tberp arp 4 metrps and- 
,S centimetres, |^o|j,write 03 cm r(4 x 100 j;ra) + 3 cm = 400 cm-\, 

' . a/ .bEVELOP A FEELlllo'FOR^THE Sl'ZE 0F-A,C£NT1METRE^, 

. , ■ r . . ' / . !, , ■ . t 
'I l^ H^ld the mj^ruler against thewidth of your thumbnail ' 



How wiiik IS it^t ' ^ cm 
"■«• .5,— • 

2v ' Measpre^jieur thumb from the' fifst joint to th^efid.- 



.ITT" 



i ' v., 'V' 



r ' 3. Use the metric relertQ find the width of 



.4..; Meiasi^rejour index OT pointing finger. How long is it? • 
' ^ cm ' ^ 



5. MeasffK^yolir wrist with a tape measure. What is the distance 
"arourid it? ' 'Jm ' 

6. Use the tape measure to find your waist size, - cm 

\ ■ . Y. . ■ . • 

B. ' DEVELOP YOUR ABILITY TO ESTI^IATE-IN CENTIMETRES 

" . You are now r^ady to estimate in centimetres. For each of the 
following items, follow the procedures used for estimating in 
metres. ^.y' 



1. Length cnre paper 
clip. . Y 

2. Diameter ()vidth) 
of a coin. 

3. Width of a 
postagl stamp. 

4. Length of a 
pencil. 

5. Width of a sheet 
..ofp^per. 



/ How Close 

Estimate Measurement Were You? 
(cm) (cm) 
^ ■ 



.-V 



^ 



0kr\ * 
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in. THEMlLlMTOmm) , 

. • • • i ■ ' . r? . -/ . o) 

■ There are 10 millimetrefi in one centimetre, When a measii^ment is „ 
■ 2 centimetres and 5 millimetres, you wrjte 25 mm [(2 x 10 nim) 
+Vmm = 26iiimt5mm].'Therearel000 mflrinlm, . / . 

A. DEVELOP A FEELING FOR THE SlZj; OF^^ 0LLIMETRE . 



■Using a ruler, marl^ed in millimetresfmeasjire: 

1, Thickness of a paper, clip wire.. !_ 
Thickness of youj:ifingemaiL ' _ 
/3. Wdthofypurfingemjfil. , _ 
,4. ' Diameter|width)bfacoiR. ■ ■ 

5. Diameter (thi.ckness) ofyou'r pencil ..' „ 

6. fidthpfa postage stamp. _ 



mm. 

mm 



Jf mm 
_ mm > 
_ mm . 
_ mm . ■ 



B. DEVELOP YOUR AB}L1TY TO ESTIMATE IN MILLIMETRES 

■ You are now ready toestiroate in millimetres. For each of the" 
' following items, follow the procec^ure^ used for estimating in 
metres, 

. _ ' HowQose 

, Estimate Measurement Wei« You? " 

(mm) (mm) 

1. Thickness of a 

nickel. ' ' 



2. Diameter (thickness) ^ 
, of a bolt. 

3. Length of a bolt. 

4. W^ijthofasheet 
i ^ofQ^per, 

'5: Thicknesiofaboard' 
,ordesttop. ' _ 

6, Thickness of a ' ' 
button. 



'0- 
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• AREA MEASUREMENT AcflVlTIES 
, Square Centimetre, Square Metre 



: WHEN Ybu DESCRIBE THE AREA OF SOMETHING^ ARE 
SAYING h6wMAMY„§QUARES^& A GIVEN SfZE IT TAKES TO 
COVER THE SURFACE. j 



0' \ 

I. THE SQUARE CENTIM£tRE(cnj 



, B. DEVELdP'YOURABiyTY TO ESTIMATE IHSQUARfi 
CENTWRES. 

^' > / ^ 

"ionm now ready -to develop your ability to estimate 

i in square centimetres, ' • ^ 

' \' < } Remember the sizfe of a square centimetre, For each of the 
\ ^ ,^ following items, fsllpw {he procelures used for estimating in ' 
( , metres, 



A. • DEVELOP A'FEELING FOR A SQUARE cInTIMETR^ 



1. " Take a clear plastic grid, or use the grid on page 6, - ^ 

2. Measure'the length and width ofone of these smaO » 



squares with a centimetre ruler.. ' 

. THATiSQNE Square CEiipi^TRE! 

3. Place your fingernail over the grid. About liow manj^/ 
squares does it take to cover yoiir fingernail? 

' -A cmj 

4. Place a coin over the grid, About bow many squares 



does it take to cover the coin? 



.cm* 



5. Place a postage stan^ over the grid. About how niany 

squares does it take to cover the postage stan$? 
,2 , . 



.era* 



■J- ) 
\ 



6. ■ Place an envelope over ilie grid. Abput.how many 

squares does it take to cover the envelope? 

7. Measure the length and width of the envelope in centi* 

. metres. Length j cm; width cm. 

^Multiply to find the area in square centimetres. 

cmx cm-' cm^ How 

• close are the answers you have in 6. and in 1? 



1^ 

f Jfl. TMIC 
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7 



i 



J . 



^ 1. Index card. 

^2, Baok cover,. ■ 

. 3, 'Photograph. 

4. ■ Indow pane or 
desktop. > 



. ^ , - How Qose 
'Estimated Measure^lnent Were You? 
(cm^) (cm^) 



II. %E SQUARE METRE (ra^) ^ 

A. DEVeIM FEELING FOR A SQUARE METRE ' 

' < ) ■ . 

1. Tape four metre sticks together to.make a^quare which 
is one metre long and one metre wide. , ^ 

* 2. Hold'the square up with one side oii the floor to see how - 
V ^ big it is. 

♦ 

3. Place the square on the floor in a comer. Step back and 
look. See how much floor space it covers! 

4. Place the square over a table top or desk to see how 
much spafe it coversX 

5. Place the square against the bottom of a door. See how 
much of the ^r it covers. How many squares would it - 



take to cover the door? 



THIS IS HOW BIG A SQUARE METRE IS! 



^ Exercise 2 

(continued on next page), 
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r^DEVELOP YOUR ABILITY TG ESTIMATE IN SQUARE ^ 
\ > METRES • . ' ■ / 

Y^ are riQ)y rtady to estimate in square metres. Follow the ^ 
. procedures used for estirhating in metres. 
' 4 ' \ 
/' 'a . , How Close 

i ■' ,^, ' Estimate Measurement WereVifu? 



. CENTJIMETRBGRlb 



, 1. Door, I 

2*. Fullsbfeet of 
-newspapers 

3., Chafkb6arior 
bulletin board. 

4. Floor.' ^ , 

5. Wall. • 



6'. Wall chart pr posjter, ^ 

■'7. Side of-file cabinet; .■ 



,1 





r 
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■ • " A ' 

(VOLUME MEASUEEMENT ACTff ITIES 
Cubic Cenfimetre, Litre, Millilitre, Cabic Metre 

I. THE'CUBIC CENTIMETRE (cm^)^. , 

A. DEVELOP A FEELING FOR THE CUBIC CENTIR&TRE 

\ Pick up a colored' plastic cube. Measure [ts length, ' 
. liieight, anji width in centimetres. 

f tHAT^li ONE tUBIC CENTIMETRE! 
2. Find the volume of a plastic litie Ij^jc. ■ 

a. Place a ROW of ijjjbes against the bottom of one siij 
of the box. How many cubes fit in the roW?J^ 

b. Place aiiother ROW of cubes against an adjoiningf^ide 
the box. How many rows fit inside the box 

' to make one layer of cubes? ■ ■ ' 

■ ' How many cubas in each ro'w.^ 

. How many cilbes in the layer in the bottom of the ^ . 
' . -box?. 

■ r c. Stand a ROW of cubes up against the side oi the box. 
How many LAYERS^ould fit in the box? 



Hot many cubes in each layer? . 



) How many cubes fit in the box altogether? _1 
THE VOLUME OF THE BOX IS 



' CENTIMETRES. 




B, DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES " * ^ ' . , 

Y • , • . ■ . . 

Y)0u ^e now ready to develop Jour ability to estimate 
in cubic centimetres. * < , 

iemember the size of a cubic centimetre. For each of 
tlvKollowing itmi, use the^procedures for estimating in' 



metres. 



. Howaosfe 

i Estimate Measureinent Were You? 

. ^' (m\) ' 0) 

i: Index card file I 

ix/ '. >L^4^ _ ^ 

2. ' Freezer^container. '. ^ 



;3' 



X clip box. 



. 'Box of staples. 5 



CUBIC 



d. Measure the length, width, and height of the box in ' 

centimetrk' Length ^cm; width._j cm; 

height cm. Multiply these numbers to find 



-'k! DEVELOP A FeJlING'fOR A LITRE ' - ,. 

it ' V- 

If' .1. Take a one litre beaker and fillit with water. 

2. Pour the water into paper cups, filling each as fulfas you 
' ^ , usually do. How many cups do you fill? 

TH^VriSHOl^MUCHISINONELITRE,! 



the voldrae in cubic centimetres. 



cmx 



cmx 



cm= 



cm. 



Are the answers the same in cand d.? 



3. Fill the litre contor with rice, 

TI^AT IS HOW MUCH IT TAKES TO FILL A ONE 
LITkE CONTAINER! 




E^VOC 
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^ Exercises 

y : (continued on next page) . 



/ 



' /B. DEVELOP YOUR ABILITY TO ESTlMe IN LITMS 

now ready to develop'your ability to estimite in^^: \ 
litrifes. To write twtfand one-half litres, you write 2,5 1, or ii • 
2^ litres. To wrjt'e one-half litre, you wrjte 0.5 1, or 0.5 
liitrei To write twiand tliree-fourths litres, you write 
' 2.751, or 2.75.1itres. \ . ) J ^ 



DfiVECOP YOUR ABILITY TO ESTDIiATE IN ILLILITRES 



You are now ready to estimate in millilitres. Foljow th'e 
procedufes used for estimating metres. 

HowClose 

Estimate Measurement Were You? 



(ml) , ^ (ml) 



For each of the following itejns, use the prot^edures for 
, estimating in metres. . ' 

1. Medium-size , 
freezer container, . - 



yHow Qose\ 
imate .Measurement WenJou? 

(1)" ' (1) J 



2. Large ffeezerj 
container. 

3. Small freeze/ 
container.^ 

4. Bottle or jug. 
V.THEMILLltlTRE(ml) 



1. Small juice can. 

2. Paper cup or tea . ^ 
cup. 

^ Soft drink can. 
4. Boftle. 



•IV, THE CUBIC METRE (ra' J 



• ( A,. ^SeVE'lOPA FILING FOR A CUBKfMETRE 



r 



. Place aofie metre square on the floor next to the wall. 
2, Measure'a mkre UP.the wall, ^ 



There are 1 000 millilitres in one iitfe, l400 ml i\ litre. Half 
ali|re.is 500 mtllihtres, br'0,5 litre = 500|ml, 

' i DEVELOP A FEELING FOR A MILLILITRE 



1. . Examine a centimetre cube.- Anything which holds 

Icm^ holds 1 ml: * ' 

2. Fill a 1 millilitre measuring spoon with, rice. Empty^he ^ 
spoon into your hand. Carefully pour the'rice into a 
small pile on a sheet of paper. ' , 

THAT IS HOWMUCH ONE MILLILITRE JS! 



if' ■ , 3. Picture a box that ii^illd fi|^o that space. 

^ TjlAT IS THE VOLUME OF ONE CUBIC METRE 

B. ^DEVELOP YOUR ABILITY^O ESTIMATE IN CUBIC iItRES 




\ 



For each of the'follow^ing items, follow the estimating proced- 
ures used before. ' 

* HoWQose 
Estimate Measurement Were You? 
(m'). , (ra^) . 



3. Fill the 5 ml spobftjWiih rice. Pour tWceliito another 
" pile on the sheet^pap^r.- ' i 

THAT 1$ 5 MILLILITRES, OR ONE TE.^SPOON! • 



1. Office desk, 

2. File cabinet, 

3. Small room. 



4. ■Fiilth/l5 



pile on the paper. 



.5 ml spoon with rice. Poti^the rice into ajhird 



THAT IS 15MLLILITRES, OR ONE TABLESPOON! 



•ERIC 
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■MAS?"(s^kHT)>IEASUREMEi^ ACtA^ 
' }(ilogram, Gram ■ . • • ^ ' 



V7 



'7 



The mass of an object is a measure of the amount of matter in the . 
' object. This amount is always the same unless you add or subtract some 
" matter froiT| the object. Weight is the terrilthat most people use when 
, ■ they mean n^s. The weight of an object is affeeted by gravity; the , 
mass ofin object is not. F^)r example, the weight oh person on earth 
mig|it be 120 pounds; that same person's weight on tife moon would be , 
^ 20 pounds. This difference is because thkjiii/bf gravity on the moon 
is less than tjlg pull of gravity on earth. A'jDerson's tnass on the earth 
and on the moon would be the same. The metric system dpes not 
measure weight-it measures ma^° We will use the term mass here, J ■ 



ThesylTibolforgtamisg/ , 
The symhoffor kilogram is kg, 
There are 1 000 grams in one kilogram, or 1 000 g; = 1 kg, ' 
Half a kilogram can be written as 500 gjor O.^tg. ' 
A quarter. of « kilogram can be -written as 2ikm 0.25 kg.- 
Two and three-fourths kilograms is written as ij5 k^. 



^ 1., 



I ^THE KILOGRAM (kg) 

^ DEVELOP A FEELING FOR THE MASS OF A KILOGRmI 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notic^how heavy the object "feels"' 
* and compared to the reading on the scale^or balance. 





THE CEMTCR R)R VOCATIONAL EDUCATION 



er|cv 





1, lkilofa:ambox. 

2, ' Textbook, 
3.1 Bag of sugar, 

4, Package of paper, 

5. , Your own mass. 



' Mass 
■ (kg) 



\ 



y 



B. DEVEUDP YOUR ABILITMO ESTIMATE IN KILOGRAMS 

For the following items ESTJJilAT^ the mass af tfil ebject in 
kilograms, then use the scale or balance to fii!iitlie exact mass 
of the object.' Write tfte exact mass in the MESl}REME^fT^ ' 
column. Determine how^loscj your estimate i^ 

HbwQose 

Estimate Measuremenl\ Were You? 
(kg) . (kg) 



1, 'Bag of rice. 

2, B^^ of nails. 

3, Large purse or 
briefcase. , 

4^, 'Another pers'on. 

5,' A few books. 

i 
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II. THF;Ga.AM(g) • 

r ■ 'T 

A, DEVELOP A FEELING FOR A GRAM 

1. Take a colored plastic cube, Hold it in your hand. 
I ;. Shake the cube in your palm aJSf shaking dice, Feel the , 

pressure orf your hand wliien tlie cube is i*motion, then ' 
* when it is not in motion 



'.I 



.THATISHOWHEAVYAGRAMI&! 



B.", DEVELOP YOUR ABIUxf TO ESTIMATE IN GRAMS ' 

..r . 

^ You are now ready to improve your ability to estimate in, . • 
grams." Remember how heavy the 1 gram cube is, how heavy . 
the two gram cubes are, and how hfeavy the fiv^am cubes . 
are, Foreachof thefoltewingitems.yiowth^ocedures' ,'* ' 
used for estimating in kilograms.' * .: 



2. Taya s'^nd cube and attach it to the lirst, ^hake ife 
Jgi'infir^ ope hand and then the otlier han;^; rest 
the cubes near the ti||||b)ur fingers, moving your ^ ' 
hand up and down. 

■ - . ' 

THAT Is THE MASS OF TWO GRAMS! 

3.. Take five cubes in one hand and sti^e them around, 
t THAT IS |IE MASS OF FIVE GRAMS! 



■1. Two thumbtacks. 
% Pencil. 

3. Two-page letter 
.and envelope, - 

4. Nickel. 

Apple. , 

6. Package of ■ 
earine. 



flowClwe 
Estimate Meji^mfeiit Were You? 



06' 



ri 
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TEMPERATURfl MEASUREMENT ACTIVITIES 
Degree Celsius 



1 



I. DEGREE CELSIUS (°C) 



B. 



Degree Celsius ("C) is the metric measure for temp^ature. 
A. WELOP A FEELING F()jl^ DEGREE CELSIUS 
Take*a Celsiusthermonieter. Look at the marks on it. 

' . 1. Find 0 degrees. . 

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 

WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room. "C. »Is the 

^ room cool, wam\ or about right? 

' 3. Put some hot water from the faucet into a container. 

Find the temperature. °C. Dipyourtfinger 

quickly in and out of the water. Is the water- vtery hot, ^ 
. hot.orjustwarmf V 

4. Put some cold water in a container with a thermometer. 



Find the temperature. . 



C. Dip your finger into 

the water. Is it cool, cold, or veiry cold? \ 

Bend your arm with the inside of your elbow abound tl^ 
bottom of the thermometer. After about three minutes 
find the temperature. °C. Your skin tempera- 
ture is not as high as your body temperature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES • 
CELSIUS (37°C). • ' ' 

,AFEV£RIS39°C.", 

AVERYHIGH'FEVERIS40''C. ^ 



DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
'CELSIUS 

For each item, ESflMATE^nd write down how m?my degrees 
Celsius you think it is. Then measure and write the MEASURE- 
. MENT. See how close your estimates and actual measure- 
ments are. ' ' 

HowGose 
Estimate /teurement Were You? • 



Mx some Ltand 
•cold water in a 
container. Dip your' 
finger into the 
water. _ 

Pour out some of 
the water. Addsom' 
hot water, Dip your 
finger quickly into 
the water. 

Outdoor tempera- 
ture. 

Sunny window sill. ' 

Mix of ice and water. 

Tenperature'at 
floor. 

Temperature at 
ceiling. 



°C) 



06' 
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UNIT 



OBJECnVES » 

The student will r^ognize and use the metrie 
terns, units, and symbols used in this occupa- 
tion. . , ' 

•' Given a metric unit, state its use in this 
occupation; 

• Given a measurement task in this occupa- 
tion, select the app^ppriate metric unit, / 
and measurement' toql. 



SUGGESTED TEACHING SEQUENCE 

1. Assem&le metric iJ^asurement tools (;ules, 
tap_ej,_sc^, .thermometers,-et(r.) aiid"" 

, objects related to this occupation. 

2. Discuss .with'Students how to read the 
tools. 

3. Present and have students discuss 
Information Sheet 2 and Table 2. 

4. Have students learn occupationally- 
related metric .measurements by complet- 
ing Exercises 6 and 7. 



5. Test performance by using Section A of 
"Testing Metric Abilities." 



METRICS INTHIS OCCUPATION 



Changeover to the metric system is under way, Large corporations are already using' 
metric measurement to c)impete in tjie world market. The metric system has been used in 
various parts of industrial.aiid scientific communities for years. Legislation, passed in 
1975, authorizes an orderly transitioB to use of the metric systenii As businesses and 
industries make this metric changeover, employees will need to usfe metiic measurements 
in job-related tasks. 



Table 2 lists those metric terms which are most commonly used in this occupation. 
These terras are replacing the'measuremenk units used-cVently. What kinds of job- • . 
related tasks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them, See if you 
can add to the list of uses beside each ifletric term. 



J 



/ 
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METRIC UNITS FOR BROADCAST ANNOUNCING 



00 



Quantity 


t Unit . 




Uie,: , . 


Length/Height 

1 


kilometre 


km 


Distancei; travel. 


? metre, ^ ^ 


m , 


Spoitif acciaent lepornngi pDyiicai aeecnpiioii 
., jhortdirtancea. J . ^ 


^- 


centimetre' 


cm 


^ Sporta; inowbll; phydcal dcfcd^tlon of penoo 
objecti; clothing slt^. 


land 


muumeire ^ 


• 

mm' 4 


Sporta; rainfall; deijcriptioni of ^yiical objecti 






square kilometreB ' 


km 


Weather; land ; broadcast signal coverage. 




ha 


—7 — < -T 

Cropsifaim, J 


Square metre 




Studio space. 


Rouare centimetre /' 1 


cm 


1 Monitor sizes; graphics. 


Volume/Capacity . 

< / 

r 




1 


Muketiog; idvertiiing; iporti; englnt |}iiplac<fflent. 


miuuiue 


ml 

mi 


Marlceting; advertising; sports; medicine. 

— __ '212^ ^ 




cuDic meiie 


— ^ — r 

m 


Traniportatioovehiclia;fuelftonge;aporti. j 




- cuoic cenQmeiie 


cm^ 


Medicine. ' ' 


Maas 

o 


methc ton 


t 


Cropaaleiivdiicledeacriptiona, 


1 

Irilnffrftm 


kir ' 


Drugi; human and animal weighta; ^orti. 


» 

gram 


• 


Medicine;ip<rt. 


iQUl^ittvUlC 


deffree Celiiui 




Weather. 


Kelvin 


K 


Scientific and technical reporting. 


PnwfT 


kilowatt 


kW 


Electrical and mechanical power, 


Crop Yield 




t/hi 


Grain; com. 




Inlnmetm Mr hour 


km/b 


Weather; vehicle speeds; sporta (racing). 




metreiperiecond < 


m/i 


Sporti, 




Prenuie 


kilopaical 


kPi 


Barometric pressure; tire presaures. 
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TRYING Olf METRIC UNITS 



To give you practice with metric units, first estimate the measure- 
ments of the items below. Write down your best guess next to the item. 
Then actually measure the item and write down your answers using the 
collect metric symbols. The more you practice, the easier it will be, 



Length 



1. Palm width 



2. Hand span 



Estimate 



3. Cables 



4. Your height' 



5. Width of monitor 



6. Announcer from camera 



7. Height of light grid 



8.^ Length of table 



9. TV close-up lens 



Area 



10. TV monitor screen 



11. TV studio 



12. Record jacket 



13. Sheet of paper 



14. Camera shots 



.15. Legal'envelope 



00' 
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Actual 



Voluinb/Capacity 
li Small bottle 



7. Measuring cup (metric) 



\%. Milk container 



19. Large box or package 



20. TV monitor 



21. Soft drink can 



22. Briefcase 



Mass 



23. Textbook 



24. Nickel 



25, Yourself 



26, Portable TV camera 



27. Portable TV 



Temperature . 
28. Indoor 



, 29. Outdoor 



30. Hot tap water 



31. Cold tap water 



32! » Freezer 



Estimate 



Exercise 6 



BROADCASTING WITftMETRICS 



It is important ib. know wiiat metric measurement to use. Show 
what measurement t5 use in the following situations. 



1. Length of TV cible 



T" 

, 2. Ma$8ofne(!kmike 



3. Capacity of desHrawer 



^ 



4. Temperature todaj^ 
, i — 4- 



5., Distance between floodlights 



'j^ 6. Height of TV cam'^ra 



7. Mass of headset' 



8.'^Lengthofafootb,ailfield 



i 9. Height of production set 



10. Ideal distance from mike 



11. Capacity of a waste basket 



512. Diameter of a basketball 



j " ''U3. Studio area required for two 
\ persons ' / 

I 

' f 14., Height of antenna - ■ 

f t 





'J 15.' Height of cue card letters 
f}'>16. Width of te^pe sheet 



17. Dimensions of a photograph ' 



18. Area of a broadcast studio^' 
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19. - Volume of a film storage bin 



20. Area of a weather chart , 



21. Temperature in the studio 



22. Distance from studio to your home 



23, Width of vidfeo and audio tapes 
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UNIT 




OBJEfmVE 

The student will recognize and use met- 
ric equivalents. 

• Given'^a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

1 . Make available the Information Sheets 
(3 -8) and the associated Exercises ' 
(8 • 14), one at a time. 

2. As soon as you have presented the 
Information, have the students complete 
each Exercise. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND 
TEST, 



4. Test performance by using Section B of 
: 'Testing Metric Abilities." 



METRMETRIC EQUIVALENTS 
Centimetres and Millimetres 






1 2 3 4 5 6 



1 2 3 4 5 6 



Look at the picture of the nail next to the ruler. The'nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 nira= 0.7 cm, so 57 mm = 5 cin + 7 mm 
= 5cm+0.7cm 

= 5.7 cm. Therefore 5,7 mm is the same as 5.7 cm. ' 

Now measure the paper clip. It is 34 mm. - This is the same as 3 cm + ram. Since eacjjy 

millimetre.is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is 
34 mm'= 3 cm + 4 mm 
= 3cm+0.4cm 

= 3.4 cm. This means that 34 mm is the sairie as 3.4 cm. i 



Information Sheets 



Now you try some. 

a ) 26 mm= 

b ) 583 mm 5 ' cm 

c ) 94 mm = ; cm 

d) 680mm = ^cm 

I 



e) 132mm « . 

f ) 802mm = - 

g) i^^m =. 

h) 2307mm =. 



cm 

cm ' 

cm 

cm 



Exercises 



00. 
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f ^ \ 

Metjjres, Centimetres, and Millimetre^' 

There are 100 centimetres in pne metre. Thus, 

2n* 2xl00cin- 200cid, 
' 3iD' SilOOcm- 300cm, 
8m« SilOOcm* SOOcm, 
36'm«36il00cm« 3600cm, 



There are 1 000 millimetres in one metre, so . i; 

2m- 2il000inm' 2000mm, 
* '3ni* 3il 000mm- 3 000mm, ' • ' 

V 6in" eilOOOmra- 6 000mm, 
^24m'24xl000i)m«24000mm. 

From your woric with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth jof a centimetre can be written 0.25 cm 
(twenty-five hundredths of a centimetre).* j 

This means that if you want,to change three-fourths of a metre^ 
millimetres, you would multiply by 1 000. So j 

0.75 m- 0.76x 1 000 mm ^- ' / 

75 

• , jjuj)|/l 000mm 

1000 
75f~100""" 

- 75x10 mm 

• 750 mm. This means that 0,75 m '750 mm. 



Information Sheet 4 



Fill in the following chart. 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


/ 100 


1000 


2 


200 




3 






9 










5000 


\k 






0.8 


80 












2.5 


25 






148 




639 





1. 
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Millilitrfts to Litres 

There are 1 000 millilitres in one litre. This means that 



2000 millilitreiii the same u 2 litres, 

3 000 ml is (he suneu 3 litres, 

4 000 ml is. the same as 4 litres, 

12 000 ml is the same ai 12 litres. 



Since there are 1 000 millilitres in each litre, one way to change mill!' 
litres to litres is to divide by 1 000. for example, 



Or 



1000 

lOOOml - 11555 lit"" l"^' 
2000' 

2000 ml 'yjJq litres -2 litres. 



And, as a final example, 



28 000 ' 
28000 ml "YooQ litres -28 litres. 



What if something hoMs 500 ml? How many litres is this? This is 
worked the same way. \ 

' 500 ml l>t« ' O-S litre (five-tenths of a litre ), So 500 ml 
is the same as one-half (0,5) of a litre, v 

Change,57 millilitres to litres. 

57 

57 ml litre ' 0,0^? litre (fifty-seven thousandths of a 
litre), ■ ' 

■ ■ • 
s ^ ±^ 

Information Sheet $ 

Now you try some. Complete the following chart. 



4 



millilitres 


litres 


(ml) 


(1) 


3,000 . 


3 


m 






8 


14 000 






—23 


300 


0.3 


700 > 






0.9 


250 






0,47 


2% 





39 
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Litres to Millilitres 

What do ypu do if you need to change'litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre - 1 DOO ml, 



So, 



2 litres = 2 x 1 000 ml = 2 OOO ml,' 
7 litres =7 xl 000 ml = 7 000 ml, 
13 litres =13 ' x 1 000^1 =13 000 ml, 
0.65 litre = 0,65 x 1 000 ml = 650 ml, 



Now you try some. Complete the following Qhart. 



Information Sheet 6 



litres 

1-, 


millilitres 

; ml . 


8 


8000 


5 




46 






32000 


0,4 




0.53 






480 
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Grams to Kilograiftis 

There are 1 000 grams in one kilogram. This means that 

' 2 000 grams is the sameas 2 kilograms, ^ • 
5 000gisthesame,as5kg, ; , 

" ' 700 g is the same as 0.7 kg, and SQ on, 



To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litres. 



. Try the following ones. 



Information Sheet 7 



40 - ■ 

mi 



gnmi 
i 


Idlogruns 


4 000 


4 


9000 










8 






275 " 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 kg= 4 ,xlOOOg= 4 000g, 
23 kg = 23 xl 000 g = 23 000 g, 
0.75 kg = 0.75 xl 000 g= 750 g. 



Information Sheet 8 • 



Complete the following chart. 



kilograms 
kg 


grams' 
i 


7 


7000 


11 






25000 


0.4 




0,63 






' 175 
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Changing Units at ^ork 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



500 cm of film is _1 
250 ml of solution is 
6 cm letter is ■ 



2 500 kg of wheat is. 
8 mm of snow is 



3 000 m of highway is _ 
40 litres of gasoline is i 

2kgofpoi8onis 

lOtof grain is ; 



ffl 

mm 

t 

cm 
km 
ml 

g 



5 ml^gth of control cable i^ , 

500 g of precious metal is 

500 ml of tape head cleaner is, 
15 mm of fain is 



'mm 



2.5ciiiiiimetercableis 

2 400 mm display panel length is _ 
50 em TV screen diagonal length is. 



•1 

cm 
mm 
cm 
.mm 



'A: 
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UNIT 




OBJEcrrte 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

* Given metric and Customaiy tools, 
instruments, or devices, differentiate 
between metric and Customary. 

* Given a measurement task, sel^t 
and use an appropriate tool, in- 
strument or device. 

* Given a metric measurement task, 
judge the metric quantity within 20% 
,and meas|ire witbiii2% accuracy. 

SUGGESTED TEACHING SEQUENCE . 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
°C thermometer) and display^in separate 
groups at learning stations, ■ 

2. Have students examine metric charts, 
tables and visuals for distinguishing , 
characteristics and compare them with 
Customary tools and instruments. 

3. Have students verbally describe charac- 
teristics. 

4. • Present or make available Information 

Sheet 9. * ; . 

5. Mix metric and Customary tools 9r 
equipment at learning station. Give 
students Exercises 15 and 16. 

6. Test perform^ce by using Section C 
o!"Testiij| Metric Abilities." , . 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

Misreading or misinterpreting units can result in misinformation, wasted time and effort, 
' and embarrassment. For exi^ple, advising your listeners to avoid the beaches tomorrow be- 
cause the temperature will be 27°C (80°F) mV result in some disappointed listeners. Here 
are some suggestions: 

1. Determine the meaning of metric terms and give expples of their use (^C for 
temperature). 

% ' • 

I llie metric system is a decimal system. Look for units marked off in whole 
, numbers, tens or tenths, hundreds or hundredths. 

r 

3. Look for decimal' fractions (0.25) or decimd mixed fractions (2.50) rather than 
common fractions (3/8) on news copy and teletype. . 

4. Use the most common or accepted unit in reporting a particular activity. For 
example, an athlete's height is reported in centimetre8,,not metres. His/her mass ' 
is reported in kilograms, not grams. Automibbile speeds are reported in kOometres 
per hour, not metres per hour. | 

6. "Think Metric"-practice using terms and referent*. 





Information Sheet 9 



2» \ ■ *■ MEASURING UP IN 

WHICH TOOLS FOR THE JOB? ' BROADCAST ANNOUNCING 



Some of your news and sports copy contain measurements. Use 
your Knowledge oi metric language to complete ine loiiowing siaiements. 


For the broadcast announcing tasks below, estimate the metric 
measurement to within 20% of actual measurement, and verify the 
estimation Hf measuring to within 2% of actual measurement. 


1 A Inner nicfanna ic mDociii^nn m 




Estimate 


Verify 


2. Velocitv is measured in and 


1. Temperatures: 
a. at the studio 


■ 




3. A verviane mass is measured in 

4. Lanie land areas are measured in 


u. at tu" airport 












5. A medium sized mass is measured in . / 


0. uiainPitr 01 1 V caoie in muiuueires 






0. Lommon lemneraiures are measureo in 


neigni oi icttcrii in cenunicwco 






* 

7. A small mass is measured in 


o. wngth 01 pomter m centimetres 


■ . ~x 




8. A smatl area is measured in 


6. Area of a weather chart 






9. Medical Dills are me^ured in and 


7 . Height of loading door in matreF 






10. A small quantity of liquid medicine is measured in 


0* Y oiume 01 a iiini sioragc pui 






« 

11. High jump and pole vault performances are reported in 


vJ« uistance oi aliens ngnt irom 
announcer \ , 


'f 




' 12. Precioitation is measured in 


10. Distance from your house to 

fKfl eliiHiA 
Ulc olUUlU 


!f ■ 

f 




13. ElectncalDower IS measured m 


11 . Area of rear projection screen 




' — 




12, Height of letters on cue card 






1 


13. Length of poster board for flip chart 






, \ 


\ 

f 



Exercise 15 Exercise 16 




OBJEGTIVE ■ . 

The student will recopiize and use metric 
and Customary units interchangeably in ordet- 
ing, selling, and using products and supplies: in 
this occupation. - 



• Given a Customary (or metric) measu«- 
ment, find the metric (or Customary M 
equivalent on a conversion table.' 

t Given a Customary unit, state the re- 
placement unit. 



SUGGESTEDHBACHING SEQUENCE 

1, Assemble packages and containers of 
materials. 

2. Present or make available Information 
■ Sheet 10 and Table 3. 



3. Have students find approximate metric- 
Customary' equivalents by using ■ 
Exercise 17. 

4. Test performance by using Section D of 
"testing Metric A^^^^^^^^^^^^^ 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between, systems. 
Conversion tables list calculated equivalents between the two systems. Whenyiose equivalent 
is needed, a conversion table can be used to find it. Follow these steps; 

1. Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
, can add together to make the total of the known number. 

3. Read the equivalent(s) from the next column, 

Table 3 on ^ next page gives an example of a metric-Customary conversion table which 
you can use for #ctice in finding approximate equivalents. Table 3 can be used wiih Exercise 
17, Part 2 and Part 3, ' 

Below is a table of metric-Customary equivalents which tells you what the metric replac^ 
ments for Customary units are.* This table can be used with Exercis^7, Part 1 and Part 3. The 
symbol * mfeans "nearly equal to." , 



I cm* 0.39 inch 
Im* 3.28 feet 
1 m * 1.09 yards 
1 km 5; 0.62 mile 
Icm^ =s=0:i6sqin 
1 m^*10.8sqft 
Im^ =s:1.2sqyd 

1 hectare 2.5 acres 
1 cm^ * 0.06 cu in 

- lm'=«-35.3cuft- 

1 m' * 1.3 cu yd 



1 inch * 
Ifoot* 
lyard» 
1 mile « 

"Isqin* 
Isqft* 

1 sq yd * 
lacie* 
1 cu in * 

- 1 ci^ft* 

1 cu yd * 



2,54 cm 
0.305 m 
0.91m. 
1.61km' 
6.5 cm^' 
0.09 m^ • 
0.8 m^ 
0.4 hectare 
16.4 cm^ 
0;03-mi.^ 
0.8 m^ 



0 



lml*0.2tsp 
1 ml * 0.07 tbsp 
1 1*33.8 floz 
1 1 * 4.2 cups 
11*2.1 pts 
11* 1,06 qt 
11* 0.26 gal 
1 gram* 0,035 oz 
1kg* 2.2 lb 
Imetric- ton .5; 2205.1b. 
1 kPa * 0.145 psi 



1 tsp * 5 ml 
1 tbsp* 15 ml. 
lfloz*29.6 ml 
1 cup * 237 ml 
Ipt* 0.471 ^ 
1 qt * 0.95 1 
1 gal* 3.791 
loz*28.3g 
lib* 0.45 kg 
..itQn.*90I2kg. 
1 psi* 6.895 kPa 



♦Adapted from Let's Measure Metric. A Teacher's Intjoduclion to Metric Measurement. Division of Educational 
Redesign and Renewal, Ohio Department of Educaiyi.65 S. Front Street, Columbus, OH 43215, 1975. 
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CONVERSION TABLES 



METRES TO FEET 


FEET TO METRES 


m 


ft, 


m 


ft, 


m 


ft. 


ft. 


m 


ft. 


m 


ft. 




m 


100 


328.08 


10 


32.81 


1 


3.28 


i AA 

100 


OA JO 

30,48 


1 A 

10 


Q AC 

3.05 


1 




0.30 . 


200 


656.17 


20 


65.62 


2 


6.56 


OAA 

200 


/*A i\D 

60.96 


OA 

20 


CIA 

6,10 


2 




0,61 


300 


984.25 


30 


98,43 


3 


9.84 


QAA 

300 


91.44 


30 


9,14 


3 




0.91 


'400 


1312.34 


40 


131.23 




13,12 


400 


121.92 




12.19 


4 




1.22 


500 


1640.42 


50 


164.04 


— t— ' 
5 


16.40 






50 


15.24 


5 




1.52 


600 


1968.50 


60 


196.85 


6 


19.69 


600 


. 182.88 


60 


18.29 


6 ^3 


700 


2296.59 


70 


229.^6 


7 


22.97 


700 


' 213.36 


70 


21,34 


7 




2.13 


800 2624.67 


i 


262,47 


8 


26.25 


800 


243,84 ■ 


80 24.38 


8 




2.44 ^ 


900 


2952.76 




295.28 


9 


29.53 


900 


274.32 


90 


27.43 . 


9 




2,74 


1000 


3280.84 


• > 




1000 


304.80 






MILES TO KHOMETPS 


KILOMETRES TO MILES 










miles kUomefi^ 


miles 




kilometres 


idlometies miles 


kilometres 


miles 




10 ' 


16.1 f ^ 

— , i — 1 


1 




1.6 


10 


6.2 


1 




0.6 




20 


s ■ 

32.2 


2 




3.2 ' 


20 


12.4 


2 




1.2 




30 


48.3 


3 4.8 


30 


18.6 


3 




1.9 




40 


64.4 


4 . 




6.4 


40 


24.9 


4 




2.6 




50 


80.5 


5 8.0 


50 


31.1 


5 




3.1 




. 60 


96.6 


6 




9.7 


60 


37.3 


6 




3.7 




70 


112'7 


7 




11.3 


70 


43.5 


7 




4.3 




80 128.7 


8 




12.9 


80 


49.7 


8 




5.0 




90 


144:8 


9 




14.5 


90 


55.9 


9 

1, 




5.6 





^ Table 3 
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ANY WAY YOU WANT IT 



1. You are working in a broadcast studio. With tiie change to metric 
measurement some of the things you announce wiO be stated only 
in metric units. You will need to be familiar with appropriate 
Customary equivalents in order to communicate with listeners 
who are acquainted only with Customary units. To develop your 
skill use the Table on Information Sheet 10 and give the approxi- 
mate metric quantity (both number and unit) for each of the 
following Customary quantities. 



Customary Quantity 



a ) 2 lbs. of a food item 



b ) 10 tons of grain 



) 100 yd. dash 



d )4qts.ofblood 



e ) 3/4 in. pipe 



f ) 10 acres 



g ) 8 in. of snow 



h ) two-gallon can 



i )5'miles 



T 



j ) 6 ft. high jump 



k ) 25 ft. jump shot 



1 ) 1/4 in. wide tape 



m) 50 mile per hour wind 



n ) 6 fl.oz. soft drink 



0 ) 225 lb. heavy weight boxer 



Metric Quantity 



2. Use the conversion tables from Table 3 to convert the following: 



. a ) 6 m 



ft. 



b ) 10 m 



ft. 



c ) 80km/h 



m.p.h. 



d ) 60 miles 



km 



e ) 12ft. 
f ) 75 ft. 



m 



m 
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g ) 10 miles = 



km 



h ) 80 km 



miles 



i ) 150 ft. 



m 



j ) 15m 



ft. 



3. Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before filling out the form. 
Complete all the information (Date, For, No., etc.). 
Order the following supplies: 

a ) Four 1200 ft. reels of recording tape 

b ) Two 6 in. dynamic microphones 

c ) Twenty-five 12 in. X 18 in. white show cards 

d ) Four5gal."wastecan8 



REQUISITION 



Date 



For 



No. 



Date Wanted 



Deliver to 




.QTY 



UNIT 



ITEM 




Requested by 
Approved by 
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SECnONA 

1. Odi kilogram is about the man 
ofi: 

[A] nickel 

(BJ apple seed 

(CI baakety^ 

ID] Volkswagen "Beetle'* ' 

2. A squire metre is about the 
area of: 

[A] this sheet of paper 
(Bj a card table top 
(C| a bedspread 
[D] a postage stamp 



, 3. Rainfall is kially measured in: 

[A] metres 

[B] millimitrei 

[C] centimetres 

[D] decimetres 

/ . 

4. Cameia lenses are measured in: 
[A] millimetres 
|B]°<ikilometres 
(C) ' 
ID) 



. 4. -Thej orrectwayto-write twenty 
grams is: 

(A| 20gni$ 

(B] 20 Gm. 

(CI 20 g. 

(D) 20 g 



I Tf TMt( 



6; The correct way to write twelte 
thousand miUimetrti is: 

[A] 12,000 mm. 

' (B] 12.000 mm 

(C] 12 000mm 

(D| 12000 mm 

SECTION B 

7. A card 90 centimetres wide also 
has a width of: 

[A] 9000 millimetres 

(6] 9 millimetres 

[C] 0.9 millimetre 

jD] 900 millimetres^ . 



8. A snowfall of 0,5 metres would be: 

[A] 50 centimetres 

[B] 0.05 centimetre 

[C] 500 centimetres 

[D] .005 centimetre 

SECTION C V . y 

9. For measuring millimetres you 
would use a: 

[A] scale 
|B] ruler 

[C] thermometer 

[D] container 

- lOi ; For measuring Celsiu^ydu would 
use a:^ , 

. [A] thermometer 

[B] container 

[C] steel rule 
ID] scale 



11. Estimate the length of the lint 
segment below: 

I ' — H 

(AT 23 grams 

(^B] 6 centime'tres 

[C] 40 millimetres 

[D] 14 pascals 

12. Estimate the length of the line 
segment below: 

I ' "'■ I ^ ^ 

[A] 10 millimetra^ 

[B] 4 centimetres 

[C] J pascals 

[D] 23 milligrams 

SECriOND . 

13. The metric unit for liquid measure 
which replaces the fluid ounce is: 

[A] gram 

[B] .hectare 

[C] metre • 
|D] millfli^ 



14. The metric unit for liquid measure 
which replaces the gallon is: 



Uael 

answer queitlons 15 and 16. 



|A] gram 

[Bl kilolitre 

[C] litre 

[D] millilitre 



m . 


ft. 


m 


ft. 


10 


32,81 


1 


3.28 


20 


65,62 


2 


6,56 . 


30 


98,43 


3 


9,84 


40 


131,23 


4 


13.12 


50 


164,04 


5 


16,40 


60 


196.85 


6 


19.69 


70 


229.66 


7 


22.97 


80 


262,47 


8 


26.25 


90 


295.28 


9 


29,53 



15, The equivalent of 15 m is; 
[A] 35.32 ft. 
IB] 16.0 ft. 
[CI 49.21ft, / 
V/jJ^ 60.62 ft, ^ 



16, The equivalent of 25 mis: 
[AI 26.0 ft, 

[B] 76,62 ft. 

[C] 82.02 ft. 

[D] 86.37 ft. > 
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TESTING METRIC ABIIiTIES 



ANSWERS TO EXERCISES AND TEST 

/ 

EXERCISES 1 THRU e 

The answers depend on the items 
used for tlie activities. 

EXERCISE? ' \J' 

.. Currently accepted metric units of 
^ measurement for each question are 

shown in Table 2. Standards "in each 

occupation are being established 
. now. so answei^ may vary, 

EXERCISES 

> , a) 2,6 cm 
b)' 58.3 cm 
,c) 9.4 cm 
d) 68.0 cm 

EXERCISES 9 THRU 13 



e) 13.2 cm 

n 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



'Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 


centimetre 


mulimetre 




cm 


mm 


• 1 


100 


lOOD' 


2 


200 


(2 000) 


3 


(300) 


(3 000) 


9 


(900) 


(■9 00_0i 


(5) 


(500) 


/ 5 000 


74 


(7.400) 


(74 000) 


0.8 


80 


. (800) 


0.6 


• (60) 


600 


(0,025) 


2.5 


25 


ia.l48| 


114.8; 


148 


(6.39) 


639 


(6 390) 



^ercise 10 


MAI 1 M M T W 

miiiiiitres 

ml 

mi 


Hues 
1 


3 000 


3 


6 000 


(6) 


(8 000) 


8 


(14 000) 


(14) 


(23 000) 


i% 


300 


0.3 


700 


(0.7) 


(900) 


0.9 


250 


■ (0.25) 


(^470) 


0.47 


?75 


,.(0.275) 


Exercise 11 


litres 
1 


miiiiiitres 
ml 


' 8 


. 8 000 


5 


(5 000) 


'46-. 


(46 000) 


(32) 


32 000 


0.4 


(400) 


' m 


(530) 


..(0.48) 


480 



Exercise 12\ 
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. grams 

g ■ 


kilograms 

. kg 


4 00D 


4 


9 000 


■ (9) 


23 000 


123) 


(8 0001 


8 


300 


tO.3.) 


275 


(0.275ir 



— EXERCISE 16 



Exercise 13 



EXERCISE 17 



kilograms 
kg 


grps 
g 


»■ 


7 000 


11 


(11 000) 


(25) 


25 000 


0.4 


(400) 


0.63 


,.(630) 


(0.175) 


'175 



Parti. 

a ) 0.90kg i ) S.OSkm ^ 

, b) 9072kg j ) USm/- 

c)91m k) 7.625m 

d ) 3.8 litres 1 ) 0.635 cm 

te ) 1.905 cm m) 80.5 km/h 

f ) 4ha ' n) 177.6ml. 

g ) 20.32 cm o) 101.25 kg 
h 1 7.58 litres 



Exercise 14 



5 m 

0.25 litre 
50 mm 
2.5 1 
0.8 cm 
3km 

40 000 ml 
2000g ' 



k 

.1 

m' 

n 

0 

P 



lOOpOkg 
^5 000 mm 
0.5 kg 
0.5 litre 
1.5 cm 
25 mm 
■240 cm 
500 mm 



exIrcisei5 

'I 

^ 1. kilometres 7. grams 

2. kilometres per hour, 8. square centimetres 

metres per second 9. grams, milfgrams 



Part 2. 

a ) iteft.' f ) 22^6 m 

b ) 32.81ft. g ) 16.1km 

c ) 49.7m.p.h. h ) 49.7 miles 

d ) 96.6 km i ) 45.72 m 

e) 3.66 m j ) 49.21ft 

Part 3. 

a ) 4.366m t ) 25-30.48cm 
by 45.72 cm 

b ) 2-i5.24cmd ) 4 ■ 18.95 litres 



3. metric tons, 

4. square kilometres 

5. kilograms 

6. degrees Celsius 



,10. miiiiiitres 

11. metres 

12. millimetres 

13. ' kilowatts 



TESTING metric ABILITIES . 



The, answers depend on the, 
items used for the activities.^ 



1. c 


9. 


B 


2. B 


10. 


A 




11. 


B 


4. A 


Il- 


A 


5. D 


ia. 


D 


D 


14. 


C 


7.: D 


15. 


C 


8. A 


16. 


C 



) 
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SUGGESTED METRIC TOOLS AND DEVICES ~ 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



LINEAR 



Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
^Height Measure 
*Metre Tape, 10 m 
•Trundle Wheel 



VOLUME/CAPACITY 

^Nesting Measures, set of 5, 
50 ml -1000 ml 

Economy Beaker, set of 6, 
V 50ml-1000ml 

Metric Spoon, set of 5, 
( lml-25ml 

Dry Measure, set of 3, , 
50,125,250 ml 

Plastic Litre Box 
Centi&etie Cubes 



MASS p 

Bathroom Scale 

^Kilogram Scale 

^Platform Spring Scale 
5keC^«cit^ 
lOkgCfapacity 

Balance Scale with 8-piece 
massset 

^Spring Scale, 6 kg Capacity 
TEMPERATURE 
Celsius Thermometer 



r 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the loois needed to complete Exercises 6, 
15, and 16 are indicated by 'V 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etci 

B. Drill Bits-Iodividuall)it8 or sets, 1mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. MicrometerOutside micrometer caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range 

F. Metre Tape-50 or 100 m tape , 

G. Thermometers-Special purpose types such as a clinical 
thermometer ' 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coohng systems, etc. 

t I Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L. 'Velocity-Direct reading or vane type meter * 

M. Road Map-State and city road maps 

N. Containers-Buckets, plastic containers, etc., for mixing 



0. Containers-Boxes, buckets, cans, etc., for mixing and 



Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
Dietric measurement devices. 



Measuring devices currently are not available. Substitute devices (i.e., thermometer) 
may be used to complete the measurement task. 
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